Abstract.
Introduction and preliminaries
Let ÍH, B ,u) be an abstract Wiener space where H is a separable Hilbert space with the inner product ( • , • ) and the norm | • | = y/i ■ , ■), which is densely and continuously embedded into a separable Banach space B with the norm || • ||, and v is the abstract Wiener measure on the Borel cr-algebra <B(P) of B that is generated by the Gauss cylinder set measure on H with mean zero, variance one. As H is identified as a dense subspace of B , we identified the topological dual B* of B as a dense subspace of H* = H in the sense that for all y in B* and x in H, (y, x) = (y, x) where ( • , • ) is the B* -B pairing. Thus we have a triple B* c H c B. For more details, see [16] . Let R" and C denote an zz-dimensional Euclidean space and the complex numbers, respectively. Let {ej ; j > 1} be a complete orthonormal set in H such that e/s are in B*. For each h G IT and x G B, we define n (A, x)~ = i™ Y\(h, ej)íe¡, x) n-»oo ¿-t j=l if the limit exists and = 0 otherwise. It is well known that for each (/z ^ 0) in H, (/z, • )~ is a Gaussian random variable on B with mean zero, variance \h\2.
Let MÍH) be the class of all C-valued Borel measures on H. Then ¿V/(//) is a Banach algebra under the total variation norm where convolution is taken as the multiplication. The Fourier transform of p in Mip) is defined for all hx in H by (1.1) pihx)= [ exp{i{h,hx)}dpih).
JH
The Fresnel class £(//) of functions on H is defined [1, p. 17] as the space of all Fourier transforms of elements of MÍH). Given two C-valued measurable functions F and G on B, F is said to be equal to G s -almost surely (s-a.s.) if for each a > 0, v{x G B : Fíax) Ĝ iax)} = 0 (for more detail, see [8, 11] ). We write that F « G (resp. F « G) if F = G s-a.s. (resp. if F « G and furthermore if Fix) = G ix) for all x e H). Both relations « and ~ are clearly equivalence relations. We use the notation [F] for the equivalence class of F with respect to the relation «. We also use the same notation [F] for the relation ~.
The Fourier transform p of the form (1.1) can be extended to B uniquely by /T(x)= / exp{iih,xr}dpih).
We shall consider the following two Fresnel classes of functions on B given by
As is customary, we think of the elements of #(#) (#*(.£?)) as functions on B rather than equivalence classes. It was shown in [14, 15] 
where ^ is a Borel measurable function on R" . Thus we lose no generality in assuming that every cylinder function on B is of the form (1.3). Let /z(^ 0) G H and F: B -» C be a cylinder function on B defined by Fix) = \piih,x)~) where ip is in L'(R') but not in L°°(R'). Then it is easy to see that F is not in $ÍB). Thus we see that every cylinder function on B is not necessarily in #(2?). Motivated by this fact and the works of Chang, Johnson, and Skoug [4] [5] [6] [7] , we consider the class of cylinder functions on abstract Wiener space B and give necessary and sufficient conditions for the cylinder functions on B to be in a Banach algebra £(i?) (resp. $*(B)) of analytic (resp. sequential) Feynman integrable functions on B . The results here subsume similar known results given in [4, 5] by Chang, Johnson, and Skoug. We finally apply our results to a classical Wiener space C[0, t] to obtain results in [4, 5] as corollaries and obtain various functions on C[0, t] that are Feynman integrable (cf. [6, 7] ).
2. Necessary and sufficient conditions for cylinder functions on b to be in # (5) In this section we begin with two necessary lemmas to prove the main results of this paper.
Lemma 2.1. Let (//, B, v) be an abstract Wiener space. Let {hx, h2, ... , h"} be a linearly independent subset of H and X : B -> R" be defined by
Let y/ and n be C-valued Borel measurable functions on R" . Then (ii) Since UH) = Rn , we have that y/ = n on R" if and only if y/ o A(x) = n oXix) for all x G H. Further, we have that y/ ° X = n oX on H if and only if y/iX(x)) « rjiXix)) for all x c B . Hence we complete the proof. where dpp(h) = exp{ip{h, p)} dpih).
Hence we have that p~ « p~. By Proposition 2.1 in [14] , it follows that p = pp . By using a theorem in [17, p. 133] , there exists a C-valued measurable function g with its absolute value 1 such that dpih) = gíh)d\p\íh). Thus dp = dpp can be written as gih)d\p\ih) = exp{ipih, p)}gih)d\p\ih).
By the Radon-Nykodym theorem it follows that exp{ipih, p)} = 1 for |zz|-a.e. h . Since p was an arbitrary real number, we must have (/z, p) = 0 for \p\-a.e. 
Corollaries
In this section we apply our results in the preceding section to classical Wiener space to obtain results in [4, 5] as corollaries and obtain further corollaries. where Dx = dx/dx (see [16] ).
We first note (see [14, 16] and then showed [2, 3] that the analytic (resp. sequential) Feynman integral exists for all elements of S (resp. S*). where 0 < sx < s2 < ■ ■ ■ < sn < t. Then the conclusions (1) and (2) 
